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Assumption : 

The  cause  of  death  for  recovered  fatalities  is 
from  the  same  distribution  as  those  which  are  lost. 

Thus,  given  X  out  of  17  deaths  are  caused  by 
the  canopy  (for  lost  category)  the  probability  of 
observing  0  out  of  41  (recovered  category)  which 
were  caused  by  the  canopy  is: 

(1  -  X/ 1 7 )  4 1 


Let  p  =  X/17 

(1  -  p)41  is  displayed  below, 
e.g.  (1  -  1/ 1 7) 41  =  .083 
(1  -  2/ 1 7) 41  =  .0050 


(1  -  16/1 7) 41  =  0.35  x  10'51 
(1  -  1 7/ 1  7) 41  =  0 
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Fran:  Commander,  Naval  Safety  Center 
TO:  Distribution 

Subj:  Automated  Airborne  Escape  Systems  (AAES)  Symposium 
End:  (1)  Agenda  for  subject  symposium 

1.  At  the  request  of  the  Chief  of  Naval  Operations  and  with  the  cooperation 
and  support  of  Commander,  Naval  Air  Systems  Command,  Canraa rider,  Naval  Safety 
Center,  will  co-host  a  two-day  symposium  to  review  selected  topics  associated 
with  Automated  Airborne  Escape  Systems  (AAES). 

2.  The  symposium  will  be  held  at  the  Naval  Air  Station,  Norfolk,  Virginia,  on 
6,  7  and  8  October  1981.  The  symposium's  format  will  consist  of  informative 
presentations,  30  -  40  mirutes  in  length,  followed  by  open  question-and-answer 
periods.  Representatives  of  the  Naval  Air  Systems  Command  (Aircrew  Systems 
Division),  Naval  Weapons  Engineering  Support  Activity  (Systems  Analysis),  and 
the  Naval  Safety  Center  (Aviation  Directorate)  will  present  results  of 
selected  studies  conducted  for  the  purpose  of  evaluating  or  monitoring  AAES 
usage,  performance  and/or  maintenance  trends.  Source  data  has  bean  derived 
frcm  historical  mishap  data  files  maintained  by  the  Naval  Safety  Center. 

3.  The  identification,  assessment  and  effective  resolution  of  problem  areas 
related  to  the  effective  use,  maintainability  and  operation  of  AAES  has  been 
and  will  continue  to  be  a  major  objective  of  the  Navy.  Systematic  analysis  of 
long-term  mishap  data  is  one  approach  bo  identifying  reliability  and  maintain¬ 
ability  degradation  trends,  as  well  as  potent i ad  system  deficiencies.  Hie 
utility  of  such  analyses  in  escape  system  design,  acquisition  and  modification 
processes  is  considered  to  have  significant  value  to  both  industry  and  DOD 
organizations  having  a  direct  interest  in  AAES  and  their  subsystems. 

4.  The  preposed  agenda,  enclosure  (1),  is  provided  for  your  interest  and 
review.  If  your  organization  desires  representation  at  the  AAES  syiqpasium, 
please  provide  names,  grade/rate  (as  appropriate),  social  security  numbers, 
job  title,  and  security  clearance  to  this  Command  no  later  than  15  September 
1981.  Additional  information  on  approved  agenda,  time  schedule,  conference 
location  and  travel  directions  will  be  forwarded.  Due  to  space  limitations, 
each  otganization/command  will  be  limited  to  no  more  than  three 
representatives . 


5.  Naval  Safety  Center  points  of  contact  are:  CDR  V.  Vbge  (Code  14,  Autovon 
690-7341)  and  LCER  R.  Moe  (Code  122,  Autovon  690-3494).  CEWAVAIRSYSCDM/ 
NAVWESA  points  of  contact  are:  Mr.  F.  Guill/Mr.  C.  Stokes  (Autovon  288-3621 
or  Cannercial  202  433-3621). 
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AGENDA  DAY  1 


0800-0850 

Registration 

0900-0915 

Opening  Remarks  -  Welcome 

RADM  T.  C.  Steele 

0915-0945 

Introduction  of  Host  Reps 

Area  Orientation 

0945-1000 

Break 

1000-1050 

AAES  Data  System  Program  Introduction 

1100-1150 

Review  of  AAES  Use  and  Non-use 

1200-1330 

Lunch  Break 

1330-1420 

Through  vs  Jettison  Canopy  Injuries 

1430-1520 

Helmet  Retention/Loss  Factors 

AGENDA  DAY  2 

t 

0900-0950 

Fla il/Tunt) ling  Factors 

1000-1150 

In-Service  System  Reliability 

1200-1330 

Lunch  Break 

1330-1420 

Overwater  Survivability 

1430-1520 

Aircrew  Size /Anthropometry 

1530-1620 

Expected  Impact  of  AAES  Data  System  Usage 

AGENDA  DAY  3 


To  be  used  as  necessary  based  on  progress 
during  days  1  and  2 


Enclosure  (1) 


PRESENTATION  TOPICS 


1.  Introduction  to  AAES  Data  System  Program  NAVAIR/NAVWESA 
Objectives 

Interface  NAVSAEECEN/NAVAIR 
Present  Status  -  Future  Plans 
Constraints 

2.  Review  of  historical  use  and  non-use  of  AAES  NAVSAEECEN/NAVAIR 
Results:  Survivability 

Trends  in  Usage  Rates 
Non-survived  Ejection  Cause  Factors 
Usage  Conditions 
AAES  ncn-use  trends 

Success  Criteria  ■ 

3.  Through-canopy  vs  Jettisoned-canopy  Injuries  NAVAIR/NAVSAEECEN 
Vertebral 

Upper-lower  limbs 
Head/neck 

4.  Helmet  Retention/Loss  Factors  NAVAIR/NAVSAEECEN 
Vertebral  Injury 

Varying  levels  of  consciousness 
Head/Neck  Injury 

5.  Ejection  Fla il-tunb ling  Factors  NAVWESA/NAVAIR 
As  a  function  of  airspeed 

As  a  function  of  system  design 

As  a  function  of  Escape  initiation  method 


6.  In-service  Reliability  NAVWESA/NAVAIR 
ejections  attenpted  but  not  accomplished 
Other  failure/taalf  unction  inodes 

7.  Ejection  Survivability  in  Low  Altitude  Overwater  Environment  NAVSAFECEN/ 

NAVAIR 

.  Land  vs  Water  Survival 
.  Overwater  Fatalities 

.  Parachute/RSSK  Divestment  and  LPA  Inflation  Variables 

8.  Aircrew  Restraint  Factors  NAVSAFECEN/NAVAIR 
.  Negative  "G"  Environment 

.  Research  on  "G"  Restraint  Systems 

9.  Expected  Inpact  of  AAES  Data  System  Program  NAVAIR/NAVWESA 
.  Short  Range 

.  Long  Range 


PROt  SED  ATTENDEES 
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CONTRACTORS 

PRIME  AIRFRAME 

Grumman;  Boeing;  Vcught;  Douglas;  McDonnell;  Republic;  Fairchild- 
Miller;  Lockheed;  Convair;  Martin-Baker  LTD,  U.K. 

OTHERS 

Tel  dyne  Ryan;  Stencel  Aeiro  Engineering  Corp. ;  Pacific  Scientific; 
Talley;  Biotechnology;  Humanoid  Systems;  Dayton  T.  Brown;  East-West 
Industries;  Explosive  Technology;  Space  Ordnance  Systems;  Person- 
System  Integration;  Advanced  Logistics  Management  Inc.;  University  of 
Cincinati;  Wayne  State  University;  University  of  Southern  California 
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AIRTASK,  WORK  UNIT  ASSIGNMENT 
MVAiD «3flM 39301 


DEPARTMENT  OF  THE  NAVY 

NAVAL  AIR  SYSTEMS  COMMA  NO 
AASWNSrON  DC  20361 


See  NAVAlR  3900.0  or  »uper»cdu 
far  applicable  detail*  on  com - 
plcim*  this  for*. 


classification  <5 

0  5  NOV  1980  ^ge  » or  3 

UNCLASSIFIED 

-Wrector.  Naval  Weapons  Engineering 
Support! Activity 

Systems  Analysis  Dept.  (ESA-31) 
Washington  Navy  Yard,  Wash.D.C.  2037' 

MO. 

A512-512C/ 184-4/ 1512-000“  05 5 

AMfMO  MO 

[  *0»*  UNIT  MO. 

1  A5312B-04 

AM  **0  MO 

F l*FO«T  L| v(l 

NORMAL 

»*OjK?  tNGlNCCA  COOE 

Mr.  Frederick  C.  Gulll  AIR-531C 

AV  222-7486 

Classification  of  at  wu 

unclassified 

I  Thv  X0IXJCM3C**>RN  IMT  ASSIGNMENT  d«*nbed  below 
i  NR  ai.iho.uua.  («  XMXX9N6  -II  be  PTO.,d«i  in  KpnraM 
plohrd  a.  AMiRnrd.  jd*w  the  N  AV  AIR  HQ  cogniunl  cod*, 
hn.  fund,  in  Kind  of  union  w.uranr*  ihcrrof. 


m  AMigned  in  Accordance  with  th*  indicated  effort  level  and  Achedule.  Fund- 
cofrevpondence.  If  thi.  ^JflXXW*<lRK  UNIT  ASSIGNMENT  cannot  be  acco«- 
No  work  beyond  the  planning  pba»e  will  be  arcotnpliahed  unle-  the  addn 


2.  Cancellation,  References  and/or  Enclosures. 


Cancellation:  Work  Unit  A5312B-04  dated  13  Dec  1979  and  subsequent  amendments 
under  AIRTASK  A512-512C/184/0512-000-055  amend.  1. 

Enel:  (1)  NAVAIR  Consolidated  Priority  List  -  Aircraft  Systems  Fleet  Support 

Projects  10  October  1980 
(2)  Schedule 

3.  Technical  Instructions. 

a.  Title.  IDENTIFICATION  AND  REVIEW  OF  AIRCREW  AUTOMATED  ESCAPE  SYSTEM  (AAES) , 

in-servicoelia&ilitv  - — 


b.  Purpose.  To  establish  a  systematic  Investigation  of  In-service  AAES  data, 
such  as  that  contained  In  the  3-M  System,  Unsatisfactory  Reports,  Medical  Officer 
Reports  of  Aircraft  Accidents,  and  Naval  Air  Rework  Facility  Data  Systems,  to  Identify 
for  potential  corrective  action  the  many  dally  low-grade  problems  which  contribute  to 
the  general  lowering  of  AAES  In-service  reliability  and  cause  the  general  worsening  of 
AAES  In-service  maintainability. 

c.  Background.  At  present  there  exist  special  arrangements  for  Investigating 
and  correcting  spectacular  AAES  In-service  problems,  particularly  those  w'  ' c<i  cause 
fatalities.  This  effort  Is  Intended  for  reviewing  the  pervasive  non-spectacular 
low-grade  AAES  In-service  reliability  and/or  a  general  degradation  of  AAES 
In-service  maintainability.  These  problems,  vastly  overshadowed  by  the  spectacular 
ones,  nonetheless  are  Important,  and  If  left  unmonitored  and  uncorrected,  occasionally 
manifest  themselves  In  fatalities,  serious  Injuries  and/or  very  great  difficulties 
experienced  by  the  ejectee,  which  under  slightly  different  conditions  could  have 
caused  serious  Injuries.  Some  problems  also  manifest  themselves  In  Increased 
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maintenance  efforts  and  costs  and/or  increased  hazards  to  maintenance  personnel. 
Since  there  at  present  is  no  systematic  review  of  in-service  AAES  data,  there 
is  no  valid  method  of  identifying  AAES  in-service  problems  deserving  management 
attention  short  of  awaiting  death,  serious  injury  or  major  complaints.  Thus 
NAVAIR  is  forced  into  a  "squeaky  wheel"  reaction  mode  of  operation  versus  the 
more  desirable  mode  of  allocating  resources  based  on  a  continuous  analysis  of 
the  total  AAES  in-service  experience. 

d.  Detailed  Requirements/Cost  Estimates.  $90.0  K  for  FY-81  in  support  of 
applicable  projects  listed  on  enclosure  (l)  Priority  List,  to  be  obligated 
quarterly  as  follows:  first  quarter  $30.0  K,  second  quarter  $30.0  K,  third 
quarter  $30.0  K.  Program  element  -  78012N  (  0  &  MN). 

Continue  establishment  of  a  system  for  the  systematic  review  of  such 
sources  of  AAES  in-service  data  as  3-M  Systems,  Unsatisfactory  Reports,  Medical 
Officer  Reports  of  Aircraft  Accidents,  and  Naval  Air  Rework  Facility  data  systems, 
In  a  manner  designed  to  identify  and  assess  the  significance  of  the  many  commonly 
occuring  in-service  problems  affecting  AAES  in-service  reliability  and  maintain¬ 
ability.  The  system  outputs  shall  be  structured  to  provide  data  of  assistance  to 
NAVAIR  Headquarters  in  the  management  of  the  scarce  AAES  resources;  e.g., 
problems  experienced,  frequency  of  occurrence,  experience  severity,  potential 
severity,  and  range  of  activities  and/or  AAES  experiencing  the  problems.  Once 
established  and  documented  the  system(s)  can  be  Integrated  into  regular  reporting 
systems  to  assure  regular,  early  notification  to  NAVAIR  Headquarters  concerning 
in-service  problems  being  experienced  and  should  assist  considerably  in  the 
Identification  of  causes  and  development  of  remedial  actions.  In  addition,  perform 
specific  analytical  tasks  of  high  priority  as  assigned. 

e.  Detailed  Program  Plan.  Not  applicable. 

f.  Field  Activity  Contact.  Mr.  G.  Opresko,  NAVWESA  (ESA-31). 

g.  Headquarters  Technical  Support.  None. 

4.  Schedule.  See  Enclosure  (2). 

5 .  Reports  and  Documentation. 

a.  Reports. 

(1)  Upon  completion  of  each  task,  present  data  and  findings  in 
letter-type  reports  to  NAVAIR  Headquarters  (AIR-531). 

(2)  A  semi-annual  program  review  shall  be  held  at  NAVAIR  in  February 
and  August  with  NAVAIR  publishing  a  report  of  findings  in  March  and  September. 


UNCLASSIFIED 


UNCLASSIFIED 


Page  3  of  3 


W.U.  A5312B-04 

AIRTASK  A512-512C/184-4/1 512-000-055 

(3)  NAVWESA  shall  report  to  the  Commander,  Naval  Air  Systems  Command 
(AIR-512C)  the  man  years  and  associated  cost,  cost  of  materials,  travel  and  cost 
of  contracts  awarded  by  NAVWESA  for  this  project.  This  report  shall  be  submitted 
1  May  1981  and  1  November  1981  for  final  status. 

b.  Requirements  for  Future  Planning  Information.  Prepare  and  submit  to 
NAVAIRHQ  (AIR-531)  for  approval,  a  letter- type  project  plan.  The  primary  effort 
shall  be  for  establishment  of  baseline  data  to  aid  in  subsequent  identification  of 
trends  and  specific  problems.  Subsequent  tasks  shall  be  for  extending  previous 
analytical  techniques  and  data  sources  investigating  efforts  to  identify  specific 
AAES  in-service  reliability  and  maintainability  problems. 

6.  Contractual  Authority.  Contracts  to  perform  all  or  portions  of  the  Work  Unit 
are  hereby  authorized  within  the  funding  indicated  by  the  Work  Unit  cost  estimate. 

7.  Source  and  Disposition  of  Equipment.  Not  applicable. 

8.  Aircraft  Requirements.  None. 

9.  Status  of  Applicable  Funds.  Funds  for  this  Work  Unit  will  be  provided  separately^ 

10.  Security  Classification.  All  prescribed  work  under  this  Work  Unit  is  unclassified. 
In  performing  the  prescribed  work,  access  to  information  which  is  classified  and/or 

to  areas  containing  classified  equipment  may  be  required.  Any  reference  to  such 
classified  material  shall  be  in  accordance  with  the  applicable  materials  security 
classification.  Particularly,  reference  to  information  concerning  survivability/ 
vulnerability  shall  be  classified  in  accordance  with  0PNAVINST.  C5513.2A,  Enel.  (63); 
0PNAVINST.  S5513.8,  Enel.  (7). 
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NAVMATDATASYSGRU,  Morgantown,  W.Va.  26505 
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EJECTIONS  (ACCOMPLISHED 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THR0U6H  31  DECEMBER  1979 


(100%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 
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1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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192  (70.1%) 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(50.0%) 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


U.S.  NAVY  MAJOR  INJURIES 


vv 


JETTISONED  CANOPY  EJECTIONS 


JETISONED  CANOPY  EJECTIONS 

1  JAN  69  -  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

TOTAL 

FATAL 

RATE 

TOTAL 

FATAL 

RATE 

SEAT 

EJECTEES 

(A/L.U) 

EJECTEES 

(A/L.U) 

ESCAPAC  1 

2 

0/0 

0% 

5 

0/0 

0% 

ESCAPAC  1 A-1 

34 

3/1 

11.8% 

55 

8/1 

16.4% 

ESCAPAC  1C  2 

83 

4/5 

10.8% 

74 

9/1 

13.5% 

ESCAPAC  1C  3 

34 

1/4 

14.7% 

90 

9/0 

10.0% 

SUBTOTAL 

153 

8/10 

11.8% 

224 

26/2 

12.5% 

ESCAPAC  IE-1 

0 

_ 

_ 

1 

1/0 

100% 

ESCAPAC  IF  3 

11 

2/0 

18.2% 

8 

1/0 

12.5% 

ESCAPAC  1G-2 

1 

0/0 

0% 

0 

— 

— 

ESCAPAC  1G-3 

8 

2/1 

37.5% 

35 

0/0 

0% 

SUBTOTAL 

20 

4/1 

25.0% 

44 

2/0 

4.6% 

MKA5 

0 

_ 

_ 

1 

0/0 

m 

MKF5 

5 

0/2 

40.0% 

12 

2/0 

MKGRU5 

4 

0/0 

0% 

8 

0/0 

MKGRUEA5 

0 

— 

— 

4 

0/0 

MKH5 

4 

0/1 

25.0% 

0/0 

H21 

MKZ5 

0 

— 

— 

1 

0/0 

■s 

SUBTOTAL 

13 

0/3 

23.1% 

36 

210 

_ 

5.6% 

MKA7 

0 

_ 

_ 

1 

art 

0% 

MKF7 

44 

0/2 

4.5% 

43 

Span 

MKGRU7A 

46 

2/2 

8.7% 

21 

33.3% 

MKH7 

218 

6/22 

12.8% 

130 

23/1 

18.5% 

SUBTOTAL 

308 

8/26 

11.0% 

195 

33/1 

17.4% 

LS1/LS1A 

10 

0/1 

10.0% 

45 

9/0 

20.0% 

HS-1 

11 

0/3 

27.3% 

14 

2/0 

14.3% 

HS  1A 

9 

2/0 

22.2% 

0 

— 

— 

NAMC  II  (T-33B) 

— 

— 

1 

0/0 

0% 

F-5E 

— 

— 

1 

0/0 

0% 

SUBTOTAL 

30 

2/4 

20.0% 

61 

11/0 

18.0% 

TOTALS 

524 

22/44 

12.6% 

560 

74/3 

13.8% 

OVERALL 

1084 

96/47 

13.2% 

TOTALS 

JETTISONED  CANOPY  EJECTIONS 

1  JAN  69  -  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

TOTAL 

MAJOR 

RATE 

TOTAL 

MAJOR 

RATE 

SEAT 

EJECTEES 

INJURIES 

EJECTEES 

INJURIES 

ESCAPAC  1 

2 

0 

0% 

5 

0 

0% 

ESCAPAC  1 A-1 

34 

5 

14.7% 

55 

7 

12.7% 

ESCAPAC  1C  2 

83 

6 

7.2% 

74 

14 

18.9% 

ESCAPAC  1C  3 

34 

3 

8.8% 

90 

16 

17.8% 

SUBTOTAL 

153 

14 

9.2% 

224 

37 

16.5% 

ESCAPAC  IE-1 

0 

_ 

_ 

1* 

_ 

_ 

ESCAPAC  IF  3 

11 

2 

18.2% 

8 

2 

25.0% 

ESCAPAC  1G-2 

1 

0 

0% 

0 

— 

— 

ESCAPAC  1G-3 

8 

0 

0% 

35 

9 

25.7% 

SUBTOTAL 

20 

2 

10.0% 

44 

11 

MKA5 

0 

_ 

_ 

1 

0 

0% 

MKFS 

5 

0 

0% 

12 

1 

8.3% 

MKGRU5 

4 

0% 

8 

3 

37.5% 

MKGRUEA5 

0 

— 

— 

4 

2 

50.0% 

MKH5 

4 

0 

0% 

10 

4 

40.0% 

MKZ5 

0 

— 

— 

1 

0% 

SUBTOTAL 

13 

0 

0% 

36 

10 

MK  A7 

0 

_ 

in 

1 

0 

0% 

MKF7 

44 

2 

43 

3 

7.0% 

MKGRU7A 

46 

4 

■ 

21 

5 

23.8% 

MKH7 

218 

13 

■TIM 

130 

19 

14.6% 

SUBTOTAL 

308 

19 

6.2% 

195 

27 

13.8% 

LS-1/LS-1A 

10 

2 

20.0% 

45 

8 

17.8% 

HS-1 

11 

0 

0% 

14 

4 

28.6% 

HS-1A 

9 

2 

22.2% 

0 

— 

— 

NAMC  II  (T-33B) 

0 

— 

— 

1 

mmmBm 

0% 

F-5E 

0 

— 

— 

1 

0 

0% 

SUBTOTAL 

30 

4 

13.3% 

61 

12 

19.7% 

TOTALS 

524 

39 

7.4% 

560 

97 

17.3% 

OVERALL 

1084 

136 

12.5% 

TOTALS 

*  100%  FATAL 


-82- 


JETTISONED  CANOPY  EJECTIONS 

1  JAN  69  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

TOTAL 

MINOR 

RATE 

TOTAL 

MINOR 

SEAT 

EJECTEES 

INJURIES 

EJECTEES 

INJURIES 

ESCAPAC  1 

2 

2 

100% 

5 

2 

ESCAPAC  1 A-1 

34 

12 

35.3% 

55 

14 

ESCAPAC  1C  2 

83 

13 

15.7% 

74 

19 

ESCAPAC 1C  3 

34 

12 

35.3% 

16 

SUBTOTAL 

153 

39 

25.5% 

224 

51 

ESCAPAC  IE  1 

0 

_ _ 

_ 

1* 

_ 

ESCAPAC  IF  3 

11 

3 

27.3% 

8 

1 

ESCAPAC  1G-2 

1 

1 

100% 

0 

— 

ESCAPAC  1G-3 

8 

1 

12.5% 

35 

6 

SUBTOTAL 

20 

5 

25% 

44 

7 

MK  A5 

0 

_ . 

_ 

1 

1 

MK  F5 

5 

0 

0% 

12 

5 

MKGRoa 

4 

2 

8 

1 

MKGRUEA5 

E’fl  - 

— 

— 

4 

1 

MK  H5 

4 

2 

50.0% 

3 

MKZ5 

0 

— 

— 

1 

SUBTOTAL 

13 

4 

30.8% 

36 

11 

MK  A7 

0 

_ _ 

_ 

1 

1 

MKF7 

44 

5 

11.4% 

43 

11 

MKGRU7A 

46 

9 

19.6% 

21 

3 

MKH7 

218 

49 

22.5% 

130 

27 

SUBTOTAL 

308 

63 

20.5% 

195 

42 

LS-1/LS-1A 

10 

0 

0% 

45 

7 

HS  1 

11 

4 

36.4% 

14 

6 

HS  1A 

9 

3 

33.3% 

0 

— 

NAMC  IIIT  33B) 

0 

— 

— 

1 

1 

F5E 

— 

— 

1 

0 

SUBTOTAL 

30 

7 

23.3% 

61 

14 

TOTALS 

524 

118 

22.5% 

560 

115 

OVERALL 

TOTALS 

1084 

233 

21.5% 

*  100%  FATAL 


RATE 


40.0% 

25.5% 

25.7% 

17.8% 

22.8% 


12.5% 

17.1% 

15.9% 


100% 

41.7% 

12.5% 

25.0% 

30.0% 

0% 

30.6% 


100% 

25.6% 

14.3% 

20.8% 

21.5% 


15.6% 

42.9% 

100% 

0% 

23.0% 


20.5% 
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JETTISONED  CANOPY  EJECTIONS 

1  JAN  69  •  31  DEC  79 


OVERWATER 

TYPE 

EJECTION 

TOTAL 

RATES  1%) 

TOTAL 

SEAT 

EJECTEES 

A/L,U 

B 

F 

G 

EJECTEES 

ESCAPAC 1 

2 

0 

■Q 

_ 

5 

ESCAPAC  1A-1 

34 

11.8 

35.3 

38.2 

55 

ESCAPAC  1C-2 

83 

10.8 

ME 

15.7 

66.3 

74 

ESCAPAC  1C  3 

34 

14.7 

35  3 

41.2 

90 

SUBTOTAL 

153 

11.8 

m 

25.5 

53.5 

224 

ESCAPAC  IE-1 

0 

_ 

_ 

_ 

_ 

1 

ESCAPAC  IF  3 

11 

18.2 

18.2 

27.3 

36.3 

8 

ESCAPAC  1G-2 

1 

0 

0 

100 

— 

0 

ESCAPAC  1G-3 

8 

37.5 

0 

12.5 

35 

SUBTOTAL 

20 

25.0 

10.0 

25.0 

40.0 

44 

MKA5 

0 

_ 

■9 

_ 

wm 

1 

MKF5 

5 

40.0 

■w 

12 

MKGRU5 

4 

0 

1 1 

ETll 

8 

MKGRUEA5 

0 

— 

11 

mm 

4 

MKH5 

4 

25.0 

mm 

Iv'H 

25.0 

10 

MKZ5 

— 

WM 

— 

— 

1 

SUBTOTAL 

13 

23.1 

m 

30.8 

46.1 

36 

MKA7 

0 

— 

_ _ 

— 

_ 

1 

MKF7 

44 

4.5 

4.5 

11.4 

79.6 

43 

V1KGRU7A 

46 

8.7 

8.7 

19.6 

63.0 

21 

MK  H7 

218 

12.8 

6.0 

22.5 

58.7 

130 

SUBTOTAL 

308 

mg 

20.5 

62.3 

195 

LS-1/LS-1A 

10 

10.0 

20.0 

0 

70.0 

45 

HS-1 

11 

27.3 

0 

36.4 

66.3 

14 

HS-1A 

9 

22.2 

22.2 

33.3 

22.3 

0 

NAMC  II  (T-33B) 

0 

— 

— 

— 

— 

1 

F-5E 

— • 

— 

— 

— 

1 

SUBTOTAL 

30 

20.0 

13.3 

23.3 

43.4 

61 

TOTALS 

524 

12.6 

ID 

22.5 

57.5 

560 

RATES  1%) 


100 


18.0  19.7  23.0  39.3 


13.6  17.3  20.5  48.6 


OVERALL 

TOTALS 


1084 


13.1 


2.5%  21.5 


52.9 


EJECTIONS  (ACCOMPLISHED 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


OVERLAND  1  _ OVERWATER  I  OVERLAND 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


THROUGH  THE  CANOPY  EJECTIONS 

1  JAN  69  -  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

TOTAL 

FATAL 

RATE 

TOTAL 

FATAL 

RATE 

SEAT 

EJECTEES 

(A/L.U) 

EJECTEES 

(A/L.U) 

ESCAPAC  1C  2 

1 

0% 

0 

_ 

ESCAPAC  IE-1 

2 

■H 

5 

210 

40.0% 

ESCAPAC  1G-2 

23 

KH 

17 

3/0 

17.6% 

SUBTOTAL 

26 

4/5 

34.6% 

22 

5/0 

22.7% 

MK  A5 

2 

0/1 

50.0% 

16 

■■ 

25.0% 

MKGRU5 

43 

5/3 

18.6% 

29 

flfl 

27.6% 

MKGRUEA5 

0 

— 

— 

1 

0% 

MKL5 

0 

— 

— 

6 

■SSKl 

33.3% 

MKZ5 

0 

— 

— 

6 

0/0 

0% 

SUBTOTAL 

45 

5/4 

20.0% 

58 

13/1 

mmM 

MKA7 

1 

0/0 

0% 

6 

0/0 

0% 

MKF7 

0 

'  1 

— 

1 

0/0 

0% 

MKGRU7 

18 

1 

33.3% 

20 

6/0 

30.0% 

MKGRUEA7 

14 

14.3% 

3 

0/0 

0% 

SUBTOTAL 

33 

1/7 

24.2% 

30 

20.0% 

LS-1/LS-1A 

0 

_ 

_ 

2 

1/0 

50.0% 

LW-3B 

5 

1/0 

20.0% 

16 

5/0 

31.3% 

SUBTOTAL 

5 

1/0 

20.0% 

18 

6/0 

33.3% 

TOTALS 

109 

11/16 

24.8% 

128 

30/1 

24.2% 

OVERALL 

237 

41/17 

24.5% 

TOTALS 

THROUGH-THE  CANOPY  EJECTIONS 

1  JAN  69  •  31  OEC  79 


*- 

OVERWATER 

OVERLAND 

TYPE 

EJECTION 

TOTAL 

MAJOR 

RATE 

TOTAL 

MAJOR 

RATE 

SEAT 

EJECTEES 

INJURIES 

EJECTEES 

INJURIES 

ESCAPAC 1C2 

1 

1 

100% 

0 

_ 

— 

ESCAPAC  IE-1 

2 

0 

0% 

5 

0 

0% 

ESCAPAC  1G-2 

23 

2 

8.7% 

17 

5 

29.4% 

SUBTOTAL 

26 

3 

11.5% 

22 

5 

22.7% 

MK  A5 

2 

1 

50.0% 

16 

7 

43.8% 

MKGRU5 

43 

7 

16.3% 

29 

10 

34.5% 

MK  GRUEA5 

0 

— 

— 

1 

1 

100% 

MK  L5 

0 

— 

— 

6 

2 

33.3% 

MK  ZS 

0 

— 

— 

6 

1 

16.7% 

SUBTOTAL 

45 

8 

17.8% 

58 

21 

MKA7 

1 

1 

100% 

6 

4 

66.7% 

MKF7 

0 

— 

— 

1 

1 

1u0% 

MKGRU7 

18 

2 

11.1% 

20 

5 

25.0% 

MKGRUEA7 

14 

3 

21.4% 

3 

0 

0% 

SUBTOTAL 

33 

6 

18.2% 

30 

10 

33.3% 

LS-1/LS-1A 

0 

_ 

_ 

2 

1 

LW-3B 

5 

2 

40.0% 

16 

2 

12.5% 

SUBTOTAL 

5 

2 

40.0% 

18 

3 

16.7% 

TOTALS 

109 

19 

17.4% 

128 

39 

30.5% 

OVERALL 

237 

51 

21.5% 

TOTALS 

THROUGH-THE  CANOPY  EJECTIONS 

1  JAN  69  -  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

SEAT 

TOTAL 

EJECTEES 

MINOR 

INJURIES 

RATE 

TOTAL 

EJECTEES 

MINOR 

INJURIES 

RATE 

ESCAPAC  1C  2 

1 

0 

0% 

0 

_ 

_ 

ESCAPAC  IE-1 

2 

0 

0% 

5 

0 

0% 

ESCAPAC  1G-2 

23 

5 

21.7% 

17 

2 

11.8% 

SUBTOTAL 

26 

5 

19.2% 

22 

2 

9.1% 

Mk  A5 

2 

0 

0% 

16 

2 

12.5% 

MKGRU5 

43 

20 

46.5% 

29 

8 

27.6% 

MKGRUEA5 

— 

— 

1 

0% 

MKL5 

— 

— 

6 

i 

16.7% 

MKZ5 

— 

— 

6 

0% 

SUBTOTAL 

45 

20 

44.4% 

58 

ii 

19.0% 

MKA7 

1 

0 

0% 

6 

0% 

MKF7 

0 

— 

— 

1 

0% 

MKGRU7 

18 

6 

33.3% 

20 

4 

20.0% 

MKGRUEA7 

14 

7 

50.0% 

3 

0% 

SUBTOTAL 

33 

13 

39.4% 

30 

4 

13.3% 

LS-1/LS1A 

— 

— 

2 

0% 

LW-3B 

5 

0 

0% 

16 

9 

56.3% 

SUBTOTAL 

5 

0 

0% 

18 

9 

■Si 

TOTALS 

109 

i. 

38 

34.9% 

128 

26 

20.3% 

OVERALL 

TOTALS 


237 


64 


27.0% 


THROUGH  THE-CANOPY  EJECTIONS 

1  JAN  69  31  DEC  79 


OVERWATER 

OVERLAND 

TYPE 

EJECTION 

SEAT 

TOTAL 

EJECTEES 

A/L,U 

B 

1ATE  9 

_ £ _ 

<> 

G 

TOTAL 

EJECTEES 

A/L.U 

RATES 

B 

(%) 

F 

G 

ESCAPAC  1C  2 

1 

0 

100 

■a 

mm'WM 

■9 

_ 

_ 

_ 

ESCAPAC  IE  1 

2 

100 

— 

i 

0 

0 

60.0 

ESCAPAC  1G-2 

23 

30.4 

8.7 

21.7 

39.2 

17.6 

29.4 

11.8 

41.2 

SUBTOTAL 

26 

34.6 

11.5 

19.2 

34.7 

22 

22.7 

22.7 

9.1 

45.5 

MK  A5 

2 

50.0 

■ 

_ 

16 

25.0 

43.8 

12.5 

18.7 

MK  GRU5 

43 

18.6 

16.3 

46.5 

18.6 

29 

27.6 

34.5 

27.6 

10.3 

MK  GRUEA5 

0 

— 

— 

1 

0 

100 

— 

— 

MK  L5 

0 

— 

— 

6 

33.3 

33.3 

16.7 

16.7 

MK  Z5 

0 

— 

— 

6 

0 

16.7 

0 

83.3 

1  Lil  IAsi£di 

45 

20.0 

17.8 

44.4 

17.8 

58 

24.1 

24.1 

BH 

32.8 

MK  A7 

1 

0 

100 

_ 

_ 

6 

0 

66.7 

0 

33.3 

MK  F7 

0 

— 

— 

— 

— 

1 

0 

— 

— 

MK  GRU7 

18 

33.3 

11.1 

33.3 

22.3 

20 

25.0 

25.0 

MK  GRUEA7 

14 

14.3 

21.4 

50.0 

14.3 

3 

0 

0 

100 

SUBTOTAL 

33 

24.2 

18.2 

39.4 

18.2 

30 

20.0 

33.3 

13.3 

46.7 

LS1/LS-1A 

0 

_ 

II 

_ 

2 

§B<|8 

_ 

_ 

LW-3B 

5 

20.0 

40.0 

WM 

40.0 

16 

31.3 

56.3 

— 

SUBTOTAL 

5 

20.0 

40.0 

0 

40.0 

18 

33.3 

16.7 

E2Q 

— 

TOTALS 

109 

24.8 

17.4 

34.9 

22.9 

128 

24.2 

25.0 

20.3 

30.5 

OVERALL 

TOTALS 

237 

24.5 

21.5 

27.0 

27.0 

-117- 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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(80.0%)  G  -  20  (57.1%) 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


59  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


OVERWATER  |  OVERLAND 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(16.7%)  G-  3  (100%) 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


TIES 

(18.4%) 
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V*-.  V-.V^V^V  V  .V’j  V.  V 


(10.3%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 
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EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


NAVY  EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


(50.0%)  B-  2  (18.2%) 


CANOPY  FRAGMENTATION  (TOTAL) 
EJECTIONS 

1  JAN  1969  31  DEC  1979 


OVERWATER 

OVERLAND 

EJECTION  SEAT 

TOTAL 

EJECTEES 

FATAL 

(A/L.U) 

TOTAL 

EJECTEES 

FATAL 

(A/L.U) 

TYPE  9 

1 

0/0 

7 

1/0 

S111S-3AV8 

2 

0/0 

5 

0/0 

3 

0/0 

12 

1/0 

15 

1/0 

(6.7%) 

OVERWATER 

OVERLAND 

EJECTION 

SEAT 

TOTAL 

EJECTEES 

MAJ 

INJ 

(RATE) 

TOTAL 

EJECTEES 

MAJ 

INJ 

TYPE  9 

1 

0 

(0%) 

7 

3 

S111S-3AV8 

2 

0 

(0%) 

5 

1 

3 

0 

(0%) 

12 

4 

15 

4 

(26.7%) 

MINOR 

INJ 

MINOR 

INJ 

TYPE  9 

1 

1 

(100%) 

7 

1 

S111S3AV8 

2 

0 

(0%) 

5 

1 

3 

1 

(33.3%) 

12 

2 

(RATE) 

(42.9%) 

(20%) 

(25%) 


(14.3%) 

(20%) 

(16.7%) 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


CANOPY  CUTTING  (PARTIAL) 
EJECTIONS 

1  JAN  1969  31  DEC  1979 


OVERWATER 

OVERLAND 

EJECTION  SEAT 

TOTAL 

EJECTEES 

FATAL 

(A/L.U) 

TOTAL 

EJECTEES 

FATAL 

(A/L,U) 

ESCAPAC  1G-4 

1 

0/0 

0 

0/0 

1 

0/0 

(0.0%) 

NO  MAJOR  INJURIES 


NO  MINOR  INJURIES 


EJECTIONS  (ACCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


(100%) 


AAVN  s  n 


U.S.  NAVY 
FATALITIES 


EJECTION  ENVELOPE 

ACCOMPLISHED  AND  INADVERTENT  EJECTIONS 


EJECTION  ASSOCIATED  VERTEBRAL  INJURIES 
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VERTEBRAL  COMPRESSION  FRACTURE  MECHANISMS 


WHICH  INDUCE  LOCALIZED  EXCESSIVE  STRESS 


VERTEBRAL  COMPRESSION  FRACTURE  MECHANISMS 

EFFECT  OF  VERTEBRAL  ALIGNMENT 
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JETTISONED  CANOPY  AND  FOR  THROUGH-THE-CAN- 
OPY  EJECTIONS. 


APPENDIX  D 
SEATS  INCLUDED  BY 

A.  NAVY  STANDARD  WITH 
NAMC  TYPE  II  CATAPULT 


1. 

F4D-1 

2. 

FJ-3,-3D,-3M,-4,-4B 

3. 

F3H-2,-2M,-2N 

4. 

F9F-5,  -6,  -8,  -8B,  -8P,  -8T 

5. 

F11F-1 

6. 

F2H-4 

7. 

A4D-1 

(F8U  EXCLUDED) 

B.  MARTIN-BAKER  MK  5  SERIES 


1. 

F9F-8T 

MK  A5 

2. 

F8U  SERIES 

MK  F5 

3. 

F4H 

MK  H5 

4. 

F3H-2 

MK  M5 

5. 

FJ4B 

MK  N5 

6. 

F4D-1 

MK  P5 

7. 

F11F-1 

MKX5 

8. 

F9F-8B 

MK  Z5 

RATE  OF  VERTEBRAL  INJURIES  SUSTAINED  DURING 
THROUGH-THE  CANOPY  EJECTIONS 


(NAMC  II) 

(18  VERTEBRAL  INJURIES/ 

56  THROUGH-THE-CANOPY  (6  VERTEBRAL  INJURIES/ 

EJECTIONS)  17  THROUGH-THE-CANOPY 

EJECTIONS) 


VERTEBRAL  INJURIES  SUSTAINED  DURING 
CANOPY  JETTISONED  EJECTIONS 


U.S.  NAVY  MARTIN-BAKER  SEAT  USAGE 
VERTEBRAL  INJURIES  &  THROUGH-THE-CANOPY 


.  NAVY  MARTIN-BAKER  SEAT  USAGE  COMPARISON 
EJECTION  METHODS  USED  BY  SURVIVING  EJECTEES 


REPORTED  CONTRIBUTORY  CAUSES 
OF  VERTEBRAL  INJURIES  SUSTAINED 


VERTEBRAE 


I 

|  DISTRIBUTION  OF  ALL  EJECTION -ASSOCIATED 
i  VERTEBRAL  FRACTURES 


U.S.  NAVY  MARTIN-BAKER  SEAT  USAGE 


VERTEBRAE 


DISTRIBUTION  OF  VERTEBRAL  FRACTURES 

ASSOCIATED  WITH 
THROUGH -THE -CANOPY  EJECTIONS 


U.S.  NAVY  MARTIN-BAKER  SEAT  USAGE 


Cl 
C2 
C3 
C4 
C5 
C6 
C7 
T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 
TIO 
Til 
T12 
LI 
L2 
L3 
L4 
L5 

0  5  10 

FRACTURE  FREQUENCY 


-168- 


-  S- 


i  »_A  !>.  a,  A 


CUMULATIVE  PERCENTAGE  (%) 


CUMULATIVE  DISTRIBUTION  OF 
PERCENTAGE  EJECTEES  UNINJURED 
VS  AIRSPEED  RANGE 

JAN  1969  THROUGH  JUL  1974 


IV  300-399KTS 

V  400-499KTS 

VI  500-599KTS 


TOTAL  INJURIES  4  TOTAL  INJURIES  4  TOTAL  INJURIt  S  30 

TOTAL  FJFCTIONS  26  TOTAL  EJECTIONS  112  TOT  AL  E  JLCT  IONS  144 


INJURY  DISTRIBUTIONS  OF  TYPES  OF  MAJOR  NECK  AND  VERTEBRAL  INJURIES 

AS  PERCENT  OF  TOTAL  MAJOR  INJURIES 


K  and  vertebral  injury  rates 

ASCRIBABLE  TO  EJECTION  FORCES 
D/OR  PARACHUTE  OPENING  FORCES 


TOTAL:  112  /TOTAL: 

ESCAPAC  SERIES  EJECTION  SEATS  / 

EQUIPPED  WITH  POWERED  INERTIA  REELS 


TABLE  IX 

GROSS  REPORTED  MAJOR  NECK  AND 


ROSS  INJURY  RATES  FOR  MAJOR  NECK  AND 
VERTEBRAL  INJURIES  VS 

POWERED  REEL  ESCAPAC  SERIES  EJECTION  SEATS 
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(3)  PARENTHETICAL  LETTERS  (A),  (B),  (C),  AND  (D) 

ARE  FOR  ASSISTANCE  IN  REFERRING  TO  THE 
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CONTINGENCY  ANALYSIS  OF 
A-4  ESCAPE  DATA 


IN  AN  INDEPENDENT  REVIEW  OF  THE  A-4  EJECTION  DATA, 

THE  SYSTEMS  ANALYSIS  DEPARTMENT,  NAVAL  WEAPONS 

ENGINEERING  SUPPORT  ACTIVITY,  WASHINGTON,  D.  C., 

SUBJECTED  THE  DATA  TO  A  2  X  2  CONTINGENCY  TEST. 

AS  REPORTED  IN  THE  FOLLOWING  PAGES,  THIS  ANALYSIS 

FOUND  THE  FOLLOWING: 

•  NO  INFERENCE  CAN  BE  DRAWN  FROM  A-4  EJECTION 
DATA  ALONE  CONCERNING  THE  ROLE  OF  SPREADER 
GUN  OR  BALLISTIC  POWERED  INERTIA  REEL  IN  THE 
PRODUCTION  OR  PREVENTION  OF  NECK  INJURIES. 

•  THE  A-7  EJECTION  DATA  APPEARS  TO  BE  FROM  THE 
SAME  POPULATION  AS  THE  EJECTION  DATA  FOR 
A-4  WITH  THE  SPREADER  GUN  BUT  WITHOUT  THE 
POWERED  INERTIA  REEL. 

•  THE  CONTINGENCY  TEST  INDICATES  THAT  THE 
SPREADER  GUN  HAS  NO  EFFECT  UPON  NECK  IN¬ 
JURIES. 

•  THE  A-7  EJECTION  DATA  APPEARS  NOT  TO  BE  FROM 
THE  SAME  POPULATION  AS  THE  EJECTION  DATA  FOR 
A-4  WITHOUT  THE  SPREADER  GUN  BUT  WITH  THE 
POWERED  INERTIA  REEL. 

•  THE  CONTINGENCY  TEST  INDICATES  THAT  THE 
POWERED  INERTIA  REEL  HAS  AN  EFFECT  UPON 
NECK  INJURIES. 

•  THE  SPREADER  GUN  IS  NOT  CAUSING  NECK  INJURIES. 

•  THE  POWERED  INTERTIA  REEL  AIDS  IN  PREVENTING 
NECK  INJURIES. 
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A-4  CONTINGENCY  TEST 
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(4)  ANALYSIS  INDICATES  THAT  THE  SPREADER  GUN 
IS  NOT  CAUSING  INJURIES,  BUT  THE  PIR  IS  PRE¬ 
VENTING  GUN  INJURIES. 
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VERTEBRAL  COMPRESSION  FRACTURE  MECHANISMS 


PRODUCE  LOCALIZED,  VARIABLE  FROM 
PERSON-TO-PERSOIM  VERTEBRAL  MISALIGNMENT 
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INDUCING  VERTEBRAL  MISALIGNMENT 


VERTEBRAL  COMPRESSION  FRACTURE  MECHANISMS 
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VERTEBRAL  COMPRESSION  FRACTURE  MECHANISMS 


INERTIA 


VERTEBRAL  COMPRESSION  FRACTURES  MECHANISMS 


7WTTTrv~ 


z 

LU 

o 

LU 

CO 

> 

Q_ 

O 

z 

< 

o 


1— 

o 

< 

H 

z 

o 

a 

i— 

UU 


< 

DC 

h- 

LU 


LU  LU 

I  Q- 
oo  u 

LU  2 

EE  h 

D  CO 

a  co 

LU  LU 

cc  x 


CO 

LU 

o 

Q 

f- 

< 

LU 

CO 

LU 

DC 

o 

LL 

LU 

OQ 

> 

a. 

O 

z 

< 

o 

CO 

LU 

DC 

I— 

CO 

H- 

LU 


LU 

X 


CO 

LU 

O 

D 

f- 

< 

LU 

CO 

Z 

LU 

X 


> 

a. 

O 

Z 

< 

o 

CO 

LU 

X 

H 

CO 

h— 

LU 


LU 

X 


JH- 

H -  CC 
X  LU  > 
LU 

-  O  z 

>< 

Q  -J 

O  W  c 

“si 

■  uj : 
«l-c 

C/5  l 

2>C 

Sigt 


5  a : 


< 

cl  <r 

Ox 

^  h" 
<  CO 
O  LU 


CO 

LU 


X 
I-  CO 
CO  LU 


h~ 

< 


CJ 

X 


LU  O 
CO  U- 


LU 

X 


X 

Q 

Z 

< 


LU 

CO 

X 

o 

H 

> 

Q 

C 

X 


-228- 


HELMET  STRIKES  CANOPY  AFTER  SEAT  PENETRATES 
CANOPY 
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HELMET  SHIFT  DURING  CANOPY  CONTACT 


EFFECTS  OF  LANDING  TERRAIN  UPON  TYPES 
AND  FREQUENCY  OF  INJURIES 


EFFECTS  OF  LANDING  TERRAIN  UPON  FREQUENCY  OF 

LANDING  INJURIES 


i* 


NOTE.  VERY  FEW  LANDING  INJURIES  ARE  ASSOCIATED  WITH  WATER  LANDINGS.  THUS  LANDING  INJURY  RATE  AS  PER 
CENTAGE  OF  TOTAL  EJECTIONS  MASKS  CRITICAL  RATE  BY  INCLUDING  LOW  RISK  OF  LANDING  INJURY  OVER 
WATER  POPULATION.  SHOULD  PERCENTAGE  EJECTING  OVER  LAND  CHANGE,  A  CORRESPONDING  INCREASE  OR 
DECREASE  IN  THE  TOTAL  EJECTEE  PERCENTAGE  WOULD  OCCUR  UNLESS  THE  HIGH  RISK  OVER  LAND  INJURY  RATE 
WERE  TO  CHANGE. 
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1/1/69  ■  12/31/78 


DATES:  73-78 
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1/1/69  •  12/31/78 


DATES:  73-78 
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DROWNINGS  AND  LOST(WATER)  AMONG  OVERWATER 
WITHIN  ENVELOPE  TYPE  1  AND  5  EJECTEES 
(ACCOMPLISHED  CLEAR  OF  AIRCRAFT 
AND  INADVERTENT  EJECTIONS] 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


DR0WN1NGS  AMONG  TYPE  1  AND  5  OVERWATER  EJECTEES 
(ACCOMPLISHED  CLEAR  OF  AIRCRAFT 
AND  INADVERTENT  EJECTIONS) 

1  JANUARY  1969  THROUGH  31  DECEMBER  1979 


IN  ENVELOPE  OUT  OF  ENVELOPE 


MK  GRU5 

0 

2 

MK  H7 

3 

0 

MKGRU7 

1 

0 

MKGRU7A 

1 

1 

LW-3B 

1 

0 

ESCAPAC  1C-2 

2 

1 

ESCAPAC  1C-3 

1 

0 

ESCAPAC  1F-3 

1 

0 

ESCAPAC  1G-2 

3 

0 

ESCAPAC  1G-3 

0 

1 

DISTRIBUTION  OF  TYPE  1  AND  5  EJECTIC 

EJE 

(ACCOMPLISHED  CLEAR  OF  i 
1  JANUARY 


'i  OF  TYPE  1  AND  5  EJECTIONS,  DROWNINGS  AND  LOST  WATER  BY  SEAT  TYPE  AND 

EJECTION  ENVELOPE 


\CCOMPLISHED  CLEAR  OF  AIRCRAFT  AND  INADVERTENT  EJECTIONS) 

% 

1  JANUARY  1969  -  31  DECEMBER  1979 


OVERWATER  EJECTIONS  ACCOMPLISHED  CLEAR  OF  AIRCRAFT 
(INCLUDING  INADVERTENT)  -DROWNINGS  AND  LOST  AT  SEA  FATALITIES- 


SEP  53  636  100.0  1  18  100.0  4  63  100.0  5  81  100.0 


ROLE  OF  LOST  &  DROWNING 
IN  EJECTION  FATALITIES 
AMONG  TYPE  1  AND  5 
EJECTIONS 

{INADVERTENT  AND  ACCOMPLISHED 
CLEAR  OF  AIRCRAFT  EJECTIONS) 

1  JANUARY  1969 
THROUGH 
31  DECEMBER  1979 


OTHER 

CAUSES 


ALL 

OTHER 

CAUSES 

59.9% 


LOST  \40.1% 
31.1%  \  \ 


DROWNING 

(18) 
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with 


MONTHLY  COMPARISONS  OF  OVERWATER  EJECTION,  DROWN  ING, 


MONTHLY  COMPARISONS  OF  DROWNINGS,  LOST  AT  SEA,  COMBINED  DROWNINGS 
&  LOST  AT  SEA  EJECTIONS  AGAINST  OVERWATER  EJECTIONS 


m 


a 

UJ 

CO 

1 

< 

Np 

CO  K 

<0 

• 

V 

__  cc 

'  UJ 

o 

> 

O 

£ 

CM 

CM 

Np 

0s 

CM  O 

6 

*"  0> 

til 


>p 

CO 

o 

\L 

♦  d 

CM 

CO 

a 

vP 

IS  « 

o 

CO 

CM 

1 

NP 

0s 

o>  o> 

o 

"  ^ 

THROUGH 


THROUGH  AUG.  1  98 


CM 

IT) 

1 

o 

♦  6 

LU  gS 

I—  i? 

■  2  _ 

Osa 

uj  ss 

2  o 

^  U  UJ 

UJ|“ 

O  ia 

<  °i 

CL  “ 

< 
o 
co 

LU 


CO 

LL 

00 

CO 

• 

sP 

MM 

o 

CO 

THROUGH  AUG.  1981 


